G. C., F. E. BLOOM, AND E. COSTA. Adrenergic mechanisms in rabbit olfactory bulb. Am. J. Physiol. 207(6) : 1417-14*4* 1g64.-Antidromic stimulation of mitral cell axons in the lateral olfactory tract (LOT) produces inhibition of mitral cells in the ipsilateral olfactory bulb, presumably through activation of recurrent axon collaterals. In decerebrate rabbits, electrophoretic administration of norepinephrine (NE), acetylcholine (ACh), or serotonin (5-HT) to individual mitral cells decreases their discharge rate. By means of electrophoretic administration of known antagonists of ACh, NE, and 5-HT as well as of intravenous administration of drugs that deplete brain stores of NE, 5-HT, and dopamine, evidence was obtained favoring a close functional correlation between NE or a related substance and the LOT inhibitory response. microelectrophoresis olfactory neurons nervous inhibition norepinephrine synapses in olfactory bulb R ECURRENT AXON COLLATERALS Of mitral Cel l s appear to exert a complex inhibitory influence upon olfactory bulb neurons (2 I, 3 I, 40, 45, 49) . From recent extra-and intracellular recordings (2 I, 26,3 I, 39, 40, 45, 46, q-49) and from available anatomical evidence (I, 2, 8, g, I g, 22, 32, 33, 42) the following functional organization of the rabbit's olfactory bulb can be formulated.
Within the bulb, nerve cells are arranged in concentric layers, and the bodies of the several cell types (glomerular, tufted, mitral, granule) are largely restricted to different layers. Olfactory stimuli excite bipolar receptor cells in the olfactory mucosa. Their axons form the olfactory nerves which synapse within encapsulated glomeruli with primary dendrites of tufted and mitral cells. The axons of tufted cells form the rostra1 portion of the anterior commissure and end in the contralateral olfactory bulb, presumably within the granule cell layer. The axons of mi-'tral cells form the lateral olfactory tract (LOT), which ends mainly in the prepyriform cortex. However, centrifugal fibers in the LOT also have been described (32, 33 In a preliminary study (44) we have found that electrophoretic administration of acetylcholine (ACh), norepinephrine (NE), and serotonin (5-HT) to neurons recorded singly in the rabbit olfactory bulb frequently caused a reduction of their spontaneous rate of firing. These amines and/or the enzyme for their synthesis are known to be present in rabbit brain (6, 23, 27, 43) . It seemed reasonable, therefore, to suspect that one of these substances might be involved in the LOT inhibitory response. This hypothesis was tested by using drugs which we have shown to be antagonists of ACh, NE, and 5-HT in the olfactory bulb (4) and other chemical agents that deplete brain stores of NE, 5-HT, and dopamine. This paper presents evidence suggesting participation of a catecholamine in the mediation of the LOT inhibitory response.
METHODS
This study was carried out in 53 rabbits (1.5-3.5 kg body wt) electrolytically decerebrated (28) at the midcollicular level during temporary ether anesthesia. Tracheal intubation was done routinely, most animals requiring positive pressure respiration after decerebration. With the head of the animal firmly clamped in a stereotaxic holder, the olfactory bulbs were exposed, the dura removed, and a concentric bipolar stimulating electrode (tip separation 0.5 mm) inserted into one LOT through the frontal cortex (2 I Inspection of these histograms revealed marked skewness of the right tail. Therefore, tests of significance were chosen which did not require the assumption that the observed values arose from a bell-shaped population.
The values of probability were calculated through the use of the chi-square method using a I X I contingency table constructed with a cutoff point of either 0.6 % in the 30-39 msec class or 7 % in the 40-49 msec class, i.e., the two lowest classes of LOT inhibitory response duration in available records from untreated cells. These values were compared with the percentage values of response duration in the treated cells as short as or shorter than these arbitrary cutoff points, and the most conservative estimate of significance reported. Two groups of data were considered to differ significantly when values of probability were less than 0.01 % and to differ in a highly significant fashion when P was less than 0.001 %. All values described here as significant were also significant at P values of less than 0.05 when tested by comparing the differences between the means of LOT inhibitory durations before and after treatment of the cell, assuming a bell-shaped distribution. The majority of the units studied were encountered in the ventral mitral layer, at the depth at which the second negative deflection of the evoked response (as seen using I msec time constant for recording) suddenly becomes reduced in size. Many of these units could be driven antidromically and always showed a clear LOT inhibitory response msec duration) at stimulus strengths of 2-4 v. LOT inhibitory response within the usual range and in these four cases it was promptly reduced by LSD electrophoresis (Fig. 3) (I o, 20) .
In eight rabbits, once a cell yielding clear responses to NE and 5-HT had been found and its response to supramaximal LOT stimuli photographed, reserpine (I mg/kg) was injected intravenously. Tests were then repeated at 5-to 3o-min intervals for 1-4 hr, i.e., until electrical contact with the unit was lost. All 8 units showed progressive shortening of the LOT inhibitory response (Fig. 5) tory responses which were significantly shorter than those exhibited by cells in untreated animals. In one case, reserpine was successfully administered by pressure (100-1 IO mm Hg) from a reserpine-filled barrel of the electrode without losing electrical contact with the unit. In this case also, the LOT inhibitory response became progressively less (Fig. 6) , while the unit's response to electrophoretically administered NE remained unchanged.
It is not technically possible to record the response of the same cell before and after cr-MMT effects, since this compound requires several days to produce the desired selective biochemical change (20) . LOT inhibitory responses recorded from 31 units in 3 rabbits which had received IOO were identical for both populations, but the mean LOT inhibitory response of a-MMT-treated rabbits was significantly shorter (Fig. 7) . Observations on an interneuron. On only one occasion during this study was it possible to find a unit in the granule layer which behaved in the way predictable from the arrangement illustrated in Fig. IB . This unit produced a burst of action potentials following each stimulus to the LOT, overlapping the time during which units in the mitral layer exhibited the LOT inhibitory response. Figure  8 plots the relationship of stimulus strength versus d uration and frequency of unit response. In this instance, all three drug barrels of the electrode were loaded with NE. NE administration (I 7, I 8, 27, 30) , it should be noted that NE has been shown to be present in the rabbit brain (6, 23, 27, 43) Fig. 123 , seems unlikely because of the distance involved and the observation that when NE was administered to a granule layer neuron that behaved in Renshaw cell-like fashion (Fig. 8) , NE did not facilitate it, but rather somewhat depressed its response to the LOT stimulus. It should be noted, however, that the functional role of this unit is difficult to assess: it may represent an interneuron of the type postulated in Fig. IB , but it may also be a granule cell driven by afferent fibers known to be present in the LOT together with the axons of mitral cells (32, 33 Intern. J. Neurofiharmacol.
